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Figure 1-Electrophoresis of 971 bp PCR Products on 1 % Agarose gel.
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20 40 B0
| | |
MADHAL-H1 |ATGTCCATAG TGTATATAAA TATTATCCTA GCATTCACTA TGTCCCTTGEC CGGTCTTCTG ATATATCGAT 70
Sar Met Val Tyr Met Asn lle e Lew Ala Phe Thr Ser Leu Ala Gly Lew Lew Met Tyr Arg

MADHAL-H2 ATGTCCATAG TGTATATAAA TATTATCCTA GCATTCACTA TGTCCCTTGC CGGTCTTCTG ATATATCGAT 70
Ser Met Val Tyr Met Asn  lle lle Lew Ala Phe Thr Ser Leu Ala Gly Leu Leuw Met Tyr Arg
nlr: 1|i'q_| 1?:] |u|l:
MNADH4L-H1 CCCACCTAAT GTCTTCCCTA CTCTGCCTGG AAGGCATGAT ACTTTCTCTT TTCGTAATGG CATCCCTAAT 140

Ser His Leu Ser Ser Leu Leu Cys Leu Glu Gly Met Leu Ser Leu Phe Val Ala Ser Leu Met

MADH4L-H2 CCCACCTAAT GTCTTCCCTA CTCTGCCTGG AAGGCATAAT ACTTTCTCTT TTCGTAATGG CATCCCTAAT 140
Ser His Leu Ser Ser Leu Leu Cys Leu Glu Gly Met Met Leu Ser Leu Phe Val Ala Ser Leu Met
160 180 200
| | I

MNADH4AL-H1 AATCCTAAAT AATCACTTTA CTTTAGCCAG CGTTATGCCT ATCATTCTTC TAGTGTTCGC AGCATGTGAA 210
lle Leu Asn Asn His Phe Thr Leu Ala Ser Val Pro lle lle Leu Leu Val Phe Ala Ala Cys Glu

MADHAL-H2 AATCCTAAAT AATCACTTTA CTTTAGCCAG CGTTATGCCT ATCATTCTTC TAGTGTTCGC AGCATGTGAA 210
lle Leu Asn Asn His Phe Thr Leu Ala Ser Val Pro lle We Leu Leu Val Phe Ala Ala Cys Glu

2?!2- iniu 2?:] EIJIE
MADH4L-H1 GCCGCATTAG GCCTAGCCCT ACTAGTAATG GTCTCCAATA CATATGGCAC AGATTATGTA CAAAACCTCA 280
Ala Ala Leu Gly Leu Ala Leu Leu Val Wal Ser Asm Thr Tyr Gly Thr Asp Tyr Val Gin Asn Leu

MADH4L-H2 GCCGCATTAG GCCTAGCCCT ACTAGTAATG GTCTCCAATA CATATGGCAC AGATTATGTA CAAAACCTCA 280
Ala Ala Leu Gly Leu Ala Leu Leu Val Val Ser Asn Thr Tyr Gly Thr Asp Tyr Val Gin Asn Leu

MADH4L-H1 ATCTCCTACA ATGT|TAA| 207
Asn Leu Leu Gln Cys Sip

MADHAL-H2 ATCTCCTACA ATGTTAA 257
Asn Leu Leu Gln Cys| Stp
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Figue. 2- Comparison of amino acid sequence of NADH4L gene in two haplotypes of
Iranian Camelus bactrianus.
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Table 1 Relative frequency percentage- of Nucleotides in NADH3 and NADHA4L region
in Iranian Camelus bactrianus, domestic and wild.
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Figure 3- Matrix of Genetic distance between sequences of NADH3 and NADH4Lgene
in Iranian Camelus bactrianus and other species of Camelid.
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Figure 4- Phylogenetic tree based on consensus sequences of genes NADH3 and
NADHA4L Camelus bactrianus and other Camelus breeds are taken from GenBank along

with their accession numbers.
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Bioinformatics and Phylogenetic Analysis of NADH3 and NADH4L mitochondrial genes
in Iranian Camelus bactrianus
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Abstract

Keeping genetic diversity among native Iranian breeds is very important as a national
resource. Studying mitochondrial genome between or within breeds can be a useful indicator
of genetic diversity of the population to be studied. The aim of current study was
bioinformatic and phylogenetic investigation of NADH3 and NADHA4L genes of
mitochondrial genome in Camelus bactrianus in Iran. For this purpose, blood samples were
collected from 10 Camelus bactrianus in Iran. After extracting DNA, fragment 971 bp of
genome mitochondrial of Camelus bactrianus amplified by primers. The amplified fragments
were sequenced after purification. Results indicated two different haplotypes based on one
single nucleotide polymorphism sequence. The final sequences of each haplotype had a length
of approximately 715 bp which included 27/70 % adenine, 13/80 % guanine, 25/60 %
cytosine and 32/80 % thymine. Comparison of nucleotide and amino acid sequences of
NADH3 and NADH4L genes among Iranian Camelus bactrianus demonstrated that this
specie had close genetic distance with domestic Camelus bactrianus. Phylogenetic analysis
using Neighbor-Joining method showed that this specie has the lowest similarity with Lama
among the Camelidae family.
Keywords: NADH3 gene, NADH4L gene, Camelus bactrianus, genome mitochondrial.
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